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The relationship between material corrosion and environment is intimate.The 
concrete structures of the environment which is included: contact atmospheric 
environment, soil environment, marine environment, and coastal environment, rivers 
environment and special industrial manufacturing environment, etc.Because of the 
long-term corrosion of reinforced concrete structure, which is resulted the reinforced 
concrete performance degradation, rebar corrosion, and the bonding between rebar 
and concrete degradation. Finally Leading to reinforced concrete structure damage 
occurs early.Different environment on the corrosion of reinforced concrete function 
size is different, if we design which is according to each structure peculiar 
environmental conditions, we can guarantee security and durability of the concrete 
structures and economy in overall. 
Based on the study of influence factors of reinforced concrete durability, and 
analysis the general atmosphere environment, soil environment, marine chloride ions 
environment,finally classifly the reinforced concrete durability environment.At the 
same time through simulation the various environment of reinforced concrete,to test 
various environment in the size of the corrosion of reinforcement concrete, in order to 
offer the foundation of corrosion of reinforcement in concrete and classification in 
various environmental conditions. This content of the paper as follows. 
1.Analyzed the current durability of reinforced concrete structures, especially 
the durability of concrete structures environment division 
2.Summarized the main factors which affected concrete durability in general 
atmospheric environments, and use the method of coordinate to divide the concrete 
structure endurance environment in the general atmospheric environment to 5 level. 
3.Described corrosion behavior of concrete structures in soil environment and 















conditions ,in order to provide the basis theoretical of coastal soil environment 
division. 
4.In explaining the corrosion mechanism and chloride ion distribution in the 
coastal atmospheric and then fitted the function of chloride concentration in 
horizontal and vertical direction. Derived the coastal concentration of Chloride ion 
functions at any point in coastal atmospheric environment,and divide the atmospheric 
environment into four areas. 
5.Using conical design, cylindrical-shaped sensors to simulate the corrosion 
behavior of reinforced in the atmosphere environment, marine environment, 
alternating wet，dry environment and the soil environment. Verify the durability of 
concrete under various environments, and changes in the sensor resistance variation in 
concrete . 
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第一章 绪论 
1.1 研究背景 

















































4%，英国为 3%～5%，日本为 1%～2%[5]。 
在美国，据统计：美国的混凝土总价值高达 6 万亿美元，由于耐久性受损原
因造成的重建与维修费用高达数千亿美元；在价值 1 万亿美元的公路系统中，有
25 万座桥梁遭受破坏，对其重建与维修的费用约为 4500 亿美元。在英国，仅每
年用于修补 10％总数的公路桥梁腐蚀破坏的费用就高达 6.165 亿英镑[6]。而仅
1972 年建造成的总费用 2800 万英镑的英格兰岛中环线快车道上的 11 座高架桥，
使用两年后就发现因钢筋腐蚀使混凝土胀裂，到 1989 年，其修补费已高达 4500
万英镑，为其造价的 1.6 倍[7]，估计在未来 15 年还要耗资 12 亿英镑，累计接近
当初造价的 6 倍。日本每年仅用于房屋结构维修的费用就达 400 亿日元，大约有
21.4%的钢筋混凝土结构损坏是因钢筋锈蚀引起的。引以为豪的新干线使用不到
10 年就出现大面积混凝土开裂、剥蚀现象[8]。 
据 1986 年国家统计局和建设部对全国城乡 28 个省、市、自治区 322 个城市
和 5000 个镇进行普查的结果[9]，我国已有城镇房屋建筑面积 46.76×108 ㎡，占全
部房屋建筑面积的 60%，已有工业厂房约 5×108 ㎡，覆盖的国有资产超过 5000
亿元，这些建筑物中约有 23×108 ㎡需要分期分批进行评估加固。而其中半数以
上急需维修之后才能正常使用。另外据 1994 年铁路秋季检查统计[10]，在全国共
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有国外学者用“五倍定理”来描述钢筋混凝土腐蚀导致的经济影响，即设
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